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(57)Abstract 

PROBLEM TO BE SOLVED: To produce a new silicon- 
based polymer, having acetylene bonds and Si-H bonds 
and useful as a material having ultrahigh heat and 
burning resistances by reacting a specific ethynylsilane 
compound in the presence of a basic metallic oxide 
catalyst. 

SOLUTION: An ethynyl silane compound represented by 
fomnula I (R1 is H. a 1-30C alkyl. alkenyl, phenyl, 
naphthyl, etc.; R2 is a 1-30C alkylene, alkenylene, 
phenylene or naphthylene; R3 is a direct bond, a 1-300 
alkylene, alkenylene, phenylene, naphthylene, etc.; each 

group of R1 to R3 may contain a substituent group such ^U'^^^Pf^'^^ M% 

as a halogen, OH, amino or carboxyl) (e.g. m- ir^^^^i^.hm^m^^ 

ethynylphenylsilane) is reacted in the presence of one or 

more basic metallic oxide catalysts (e.g. magnesium 

oxide) to afford the objective new silicon-based polymer, 

containing a recurring unit represented by formula II and 

having acetylene and Si-H bonds. 
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(:7xx;l.vU U>) . x^xu>~ 1 ,4---7 jixix 
> ( I , 1 ,5 ,5 .5 -•-^>a?:7;l/:f a-2 ,2 - --O^ 
- I ',4 '-::^:cxu>x^xu> (y 
U» . x^xu>- 1 ,4 -•;'xxu> ( 1 ,1 , 
1 ,5 .5 ,b -^"^l^y^i^iru- 2 ,2 "^>^')r'» 
- 1 \4 j;xu>x^xu> (:7:«:x;uvy u 

» . X^-XUV- 1 .4 -:7:rXU> ( I J . I ,5 , 

5 .6 .8 .7 ,7 ,8 .8 - '!7>v=":^:7;P:^-a-3 ,3 
^^y7^>) - 1 \4 j:xu>x5^xu> 
x;l.jx.;u» ab^3« (3 3) ) 
[0044] 



-C=C 



15 



CH2CF3 
I 

C 

CH2(Cf^3CHF2 



C=C— SiH (33) 



(ft^ (34) ) 

[0045] 
Uk3 7] 



9 



CFs 



C=C— SIH- 



<34) 



— C5C 



(9) *$ia¥9- 1 43 27 1 

16 

(7x:::>;U->'JU>> . 4 ,4 

u>-2 ,2-'^^*t'*:7;i/:^n:7'Ptr»;^>-4 

({b^ (35) ) 
[0 046] 
[{b3 8] 



10 



— c=c 



. (3 6) 

[0047] 



CF3 



[{b3 9] 



CFa 



-C=C-8iH- 



(36) 



C=C— SIH 

(35) 



. {t^^ (3 7) 
[004 8] 



58$ 



[^b4 0] 




9 



CHC— SIH- 



(37) 



. ft^ (3 8) 
[004 9] 



. it^lR (3 9) 
[005 0] 



— C=C 



★ [{b4 1 ] 



★30 



—CSC 




, ffc^ (4 0) 
[005 11 



[<b4 3] 



17 



— CSC 



. it^ (4 1) 
[005 2] 



—CSC 



ao) 




CF. 
C 
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18 




N 

O' 



CSC'SiH- 
(40) 



CF3 



CSC-Sl- 
H 

(41) 



^MXit^ (4 2) 
[005 3] 



[<k4 5] 



Q U 



(42) 



O O 

[0 0 5 4] -fl^ (1) -CH^nS^gOJMUmfir^^ 

'<mm^<V'^-^^^-'mA (2) •cas^isa^)^^ 
[oo5 5isjj£5S;(4) . mi^ib) ^xxj^m^^ 

(6) ■C^O^'^ttlKi L/r«. %^->^^m^htl^^ 
•^rtA<5<J:^{C (f^PaT-5-2 3 644 5) , 

o. R.b,o. cs.o). r)i^ti^}±m^mmtm 

eO. MffO. CaO. SrO. BaO. RaO) . ^ 
>i>-/-< Kl8{fc!g5 (La,Oa. CeO,. Pr,0,. N 
d.O,. SmiO,. Eu,03, Gd.O,. Tb.Oi. D 
y2 03. HozOj, Er,0,. Tm^Oa. YhjO,. L 

u,o,) . mt:^^>i>^ji^. mit-i mt 
[ 0 0 5 6 J *^q«6cfflCi^nsiesttMffc«8^#Cfit 



30 



R'^CSC-SiM 

CP, 

CFs 

LizO-SiC Na,0-S i C KxO- 
SiO.v Rb,0-SiO,. CSxO~SiOi. Be 
O-S i O,. MffO-S i O,, CaO-S i O2. S 
rO-SiO,. BaO-SiC RaO-SiO,. 
La,0, -SiC Sc,0,~SiO.. Y,0, -Si 
O,. ThO,-SiO,. ZnO-S \0^1^^ifi^r>. 

TJi < i- tam^mim^ Lx\t. l i , o - a 1 

tO,. Na,0-Ali03, K,0-A1,0,. Rb.O 
-AlzOa. CSjO-AliOa, BeO~Al,0,. 
MgO-AlaO,. CaO-Al^Oa. SrO-Al, 
Oa, BaO-Al,0,. RaO-AliO,. La,03 
-AI2O3. Sc,03-Al,0,: Y,0,-A1,0,, 
ThO, -Al,0,. ZfOj~Al,Oa. ZnO~Al 

10057) ^i!^^lyrt(Om^mit^tbX\t. Li 
,0 -MgO. Na,0~MgO, K,0-MgO. Rb, 
O-MfirO. Cs,0-MgO. BeO-MgO. Ca 
O-MffO. SrO-MgO. BaO-MgO. RaO 
-MffO. La,03-MffO. . Sc,Oa-MeO. Y 
,0,-MgO. ThO»-"MgO. ZrOz-MgO. Z 

itmtVXkt. L i,0-S iO,-Al,0.. Na,0 
-SiC-AliO,. K,0-S i Oz-A 1,0,. R 
biO-S i 0,~A 1 zOb, C SzO-S i 0,~ A li 
O.. BeO-S i 0,-A MrO-SIO,- 
AlzO,. CaO-S iO,-A l,Oa. SrO-Si 



40 



50 



(11) 



09 



Oi-AljO,. BaO-S i Oa-A 1 ,03. RaO- 
SiO,-Al,0,. La,0,- S i 0,-A S 
c»0, -S iO,-Al,Oj, Y,0,-S iO,-Al2 
O3. ThO,-S i Oj-A l,Oi. ZrO,-SiOa 
-AlaO,. ZnO-S i 0,-A l,03^ci'*«^»5. 
Sxi;:^-v5^4^VTiCD«&»<t«!<tUt:«. Li,0 
"SiOa-MgrO. NazO~S i 0,~MgO. K,0 
-SiO,-MjrO. Rb,0-S i 0,-MgO. Cs, 
0-SiO,-MfirO. BeO-S i 0,-MfirO. Ca 
0-SiO,-MgrO. S r O-S i 0,-MgrO. Ba 10 
O-SiOj-MsrO. RaO- S i 0,-MgrO. La 
,Oj-S i 0,-Mff Os S c,0,-S i 0,-MfirO. 
YtOa- S i 0,-MgO. ThOa~SiO,-Mff 
O. Z rOa-S i 0,-MgO. ZnO-SiO,-M 

it'C^. L i ,0-MffO-A laO,. Na^O-Mgr 
0-Al,0,. K,0-MeO- A ItOs. Rb»0-M 
gO-AlaC Cs,0-MffO--A 1,0,. BeO 
-MgO-Al,0,. CaO-MgrO-A Sr 
0-M^0-Al,03. BaO-MgO-A 1,03. R 20 
aO-MffO- A 1 ,0,. La,03-MfcrO-A 1 
,0,. S c,0, MgO -A 1 aOr^ Y,0, -MgO 
Al,0,. ThO,-M«0-A 1,0,. ZrO,-MR 
0~A1,0,. ZnO-MgO-Al,0,^^j:^3&5&^. 

[0 0 5 8 ] mnctiboi^Mmitmit. f^mm^^n 
imM-r^. 1 0 0 o-coosisaifiH'c, mm. r 

,-R^raSn'5J.^^Jl'i/^>{fc^. HC-C-R 

C-R*-C = C-Si H|-R*r^$n€>i^Ji=^^>r^ 
->U-^Wfc-&iB5l mo 1 tCStL/T 0. I - 1 0 Cm o 1 . 
»asL<ttO. 5^1 Omo I'r**^^. 
[005 9] ( 1 ) T-^$n^8IOiSU*fiE*# 

^j[Hi;v-;gr. HCsC-R'-S i Ht-R^m^n 

-re, JSll4<?)HG-C"R'-S iH,-R^-CiS3n5 

(4 3) ) 

[0060] 
[ft4 6] 

HC=C— |^«*V-^ 



50 
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[006 1 ] 
[{b4 7] 

HCSC--|QpSlHjB-CHa (44) 

(^xxju^^^) ({k^^(45>) 

[0062] 

Cfk48] 

HCSC— QpSiH2--Q (4S) 

-n-jl/r^x^;!/ (:7x^;l/t^^>) . m-x5^-^;l/:7 

» , m-x^r.;i/7x <2 - r/otf::.;!/) 

m-x5"-x;i/:7x^;l/ (3 ,3 ,3- h 
ntrJl/) S>v>. m-x^::.;l/7 jtXJl/ (p 
x:::.;!/) i\t^^ (46) ) 

[0063] 

[ft4 9] 

HCSC— i^*^SH2-^~V-CH3 (46) 



3 ■"X-/::i;l/---5-p'^;L'::'xx;l'S^^>, (ft 
^ (47) ) 
[0064] 
[itSO] 

HCSC— j^^SIHs (47) 
CH, 

-5 Fa4t^-:^x--'l'V'^>v 2-x^xjl/-7 
(fti^S; (4 8) ) 

[0065] 

[{1:5 1 ] 

HCSC— rTV^SiHa (48) 



5S (44) ) 



, 5 - x^xju~1 0 -$x";;vr>h^-fe>. 4 "X>:;^ 
-.^U»4 '-i^y;l/l^:^*x;l/ {{b#^ (4 9) ) 

[00661 

UtbZ] 

^ (4~x5='XjU7 xx;U) (4 v;>^l'7xx;l') 



02) 

21 

^^>. 2- (A-X^f-^Ji^y :^^^\^) -2- (4'- ^ 
ty^JJVy.'^.-jV) :/ci/N-> (it^ (5 0) ) 

[0067] 

[ft5 31 

CHa 

HC=C-^^-|-^3"®'^ (50) 

, (4-x^j:.;l/>'cc::::-;l') ( 4 *~ ^ U^rV^? x r-;b) 
X-^^U afc^(5 1) ) 

[0 06 8] 10 
[{k5 4] 

HCSC-^y-O-Q-SlHi (51) 

2) ) 

[0 06 9] 
[{b5 5] 



JfJK^Q- 1 43 27 1 
22 

-yMti- (5 u>) xi?^x;p^>4f 
> (5 4) ) 

[007 1 ] 
Ut5 7 ] 

F 



HC=C 



SiHs <52) 



20 



, 2 -x^x;V-5-^'U^l'tJ^*-7x>, 4-^'>;;l/- 
1 -:/^>, 4--x^^;l':7 xxu>~2 ,2 — -+1?* 
:7;i/2f-p:/nf 1 '.4 '-^^^^^^u^t^^v. 

4 - x^^iW:? 2 ,2--^^=^-9-:7;^:i-n:/i:i 

traf'V- 1 ',4 *-'-7x::-U> (j^^;l't^^>) . 4 
~x^r.;i/:7a:r-u>"2 .2 — v^1?':7;l/:tn:>"P tT 
y-f >- I '.4 •~::^:txu> (:7xxji.v^» (4b 
^ (53) ) 
[0 0 7 0] 

[{b5 6] 30 
CF3 

HCSC^Q^C-^Q^SIH.-hQ (53) 
)V:tX2- (5-y^JVt^«; U>) x^r.;i.-^>^2>, 3* 



HC=C— kstA- 



. 3-f yr^^Wsfo^^^-Jlz-S-t^y^Ux^— ;W-^>-fe' 
3- h •;:7;i/:f ny=fju (5-^5^;v->';u» X 

3 - h U P X - (5 -7 a 

x;l.2x»;u» x^::u;V^>^f> (<fc^ (5 5) ) 
[007 2] 
[{b5 8 ] 



HCsC -6- 



P5> 



:c::^;Ui/-7» (ft^Se (5 6) ) 
[0073] 
[<t5 9] 

HCSC— ^j|^(CF^-8IHB-Q (fsaj 

. ft^ (5 7) 
(0074] 
Ut6 0 ] 



hc=c-JO~'* 



tttmt^ (5 8) 
[0075] 
[<k6 1 ] 




c 
I 

CFa 




(57) 



[007 8] *:Jga£fi*. M^fe 1/ < ti«i«i'rBas$ 
i H,-R*r^5n-5x^:::.Jl/^'^Wfc^%fcJ:CfffiH: 



[0077] SSrt»i&iffi^5KA^l^»ia*«SriUrf 

LT«. -^>-fe'>. h;vx>. =^*-->U>. x^^lz-^V-fe* 
><DJ:^Jk^=&R^{b7K-m^?SJ«^. >?x^;l/x-7^ 

50 P!j^J^A(DJ:'5^#/^Py>i^•^. N-y^^H::"ni; 



03) 



23 



[0 0 7 8 ] 5 0-C. J:r>ttftL<{t 

2 5-- 1 0 o-ctr*^« sjeE:t?«itccRi^3nr, 

j5n - 1 0 0 ih^^ ^mm^m-r 10 

[0 07 9] -«S(2) -e«$n^»^)igL* 

Bar-So Jlf4C0R^-S i H.X^mt^ti^iyVMt^ 20 

^UzfVi^^)^> ({t^ (5 9) ) 
[0 0 8 0] 
[fb6 2] 

^3 30 
HCSC— ^^C-^^C=CH (59) 

a:?'Pb'y r>. 3 .3 ,4 .4-'^h^:7;V:^n- l ,5 
ab^(6 0) ) 

[0 0 8 1 ] 
[{t6 3l 

HC=C— (CF2)2— CHCH (60) 



-1,5 — -=Mfi^>f>. 1 -a,a-2^>'-^^2^cl-2- 
>^^b•-:^;^ (4-x^.-;V) -O-lfV (8 
1) ) 

[0082} 

lite A) 

:=C-^^CF2— CSCH (61) 



40 
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^^)Vy >?:?;l/2Ma>rf^u> «t^^C (6 

2) ) 

[0083] 
[^b6 5] 

HC=C--Q-CF2^Q-CSCH (52) 

. 1 , 1 -fcrx (4-x^::.;l/-7xr.;l/) -Srh^^ril/al- 

{{fc^S; (6 3) ) 

[0084] 
[{be 6 ] 

HC=C-^y-CF-^— C=CH (83) 

. 1 ,1 -ex (4-x^^;l/7x^;U) -2 ,2 ,2- 

:?:cx/V) -1,1 .3 ,3 .-7^h^:?;l/:fayDt'y7^ 
> ({b^ (8 4) ) 

[0085] 

[{b6 7] 

CHF2 

HC=C-^^C--^^C=CH (64) 

. 2 (4-x^:=i;l.'7x.-;l/) - 1 ,3 

:7;i/:tP:/af»;7^>. 2 ,2 - tr:^ (4 -x^^;v:7 
~ I ,1 .1 - h»; :7>'P:ta:::^'nt:yf=^>. 2 , 
2-tr:^ (4-x^-;l/>';c:^;U) - I ,1 ,1 ,4,4, 
4— ^^1fr^Jl/:^-n-2.2--7^^M;f^> (8 
5) ) 

[0086] 
[fb6 8] 



HC=C 



CFa 



V-CSCH (65) 



. 3 ,5-%yT,^:^JlyJi^:tU^>'^lys 3,5-t^x^ 
.r.;^-a ,a,a- I- »;:7;U:rn hJUx>. br;^(4-x 50 



. 2,2-tr>; (4--x^Ji;V7*c::;U) -4.4,4- 
h'jyj^tazf^Vr'i^) . 2,2"ex{4 -x^x 
;l/.7a^^Jl/) -:t^^'^;l'^a-y^»j7^>. 3,3-fc: 
;^ (4-x^.r:;U7xx;l/) - 1 , 1 . 1 , 5 ,5 , 5 --^ 
•^t^.7;l':^ a--^>5*^yf^> Ut^lA (6 6) ) 
[0087] 
[ib6 9] 

CHgCFa 

HC=C-^^C--^-C=CH (68) 
CHsCFa 

, 3.3-fX (4-x5'x;U-;7xx;l/7^;P7:7JU:j-n-i 
>^y7^>. 2,2-tr:5; (4-x^x;l.:7xx;U) - 
1 . 1 ,5 ,5 ,5 -^>^"?;U:^M:i^>i?^yx>, 2,2 
-l^X (4-x?-r-;l.:7:Ex;U) -1 ,i .1 ,5,5,5 




(7 7) 

[0098} 



[<t8 0] 



27 
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O O 

HC=C-R'-N^]QC^N-R'--C=CH (77) 



o o 



>'^>. p -i/X5'-^^V-^>Hf>* o -s;?i^::^JW-^> 
Hf>. 2 .4-S^x^^;UhJl.x>. 2 ,6 
:^:7'5r^>, 2 ,7 - i^x^:::-;!/:^^ i$r 4.4'- 
i?X^::.>rl/tr:? jc::::.^^, tfX ( 4 -x^:::!;!.^ 
y5r-u>. 2 ,2 -tfx (4 -x^.-ju:7 j::^;^) :7'n 
try^v, tr;;^ (4 .4 ■-x^:=.;i/:7x::-;i/) x-f* 
;k e;5; (4-x^-'.;i/:7:f.r:^l/) x;l/:7^ tr;^ 

--jl/h;l/X>, 3 ,5-5^x^x;Ufc'i;i;^>, 2,5-i^ 
[0 09 9] «l^4> b < 

n-sv'y ;Hfc^«B?. Hc-c- R*~c-cH-ca5n 
(ommfsjt^^^^n wv'&ommm^. ^A^^r}fm 

[0100] '^^l^«iSl$Ea^lS^€>0i«i1&*3K£^T;l':J 
brw, -^>-<f>. h;l/x>, =^tyU>. x^;U^>-^ 

'9->©J:^&x-er;V3^?gJd|'^, S^i?utay^>, 
p^;i/AO J: 5 ^cC*>'^ay>^§^^^^ N - i^;i/tra y 

^Ofil*J13i^o[)^";>»Mh^*>L<tit^xe^^;b 
^t^^laimo lUzMOXO. 1 --2 0 m I ^^^W^ b 

^omfltLiiK SJHcTvi^tJO-'l 5 O'C, J:DWSL 
<tt2 5-10 0-Cr*-5o S:i6£E:^tt«F«:|E5£$n 

[01011 ftatC. HR^ (2) -ca^tl-SSOigO 

i^a^^tf, r-fe^U>ife^, S i -Hig^2iCfC-F 



c 

CPs 



*~C-C~S i H,-R*r^^n^$^x^x>i/$xi;;i. 
sC-R*-CsC-S 1 H,-R"r^$tis-:;?x^x 

10 JV-VyjUffc-^K. :ft(«gtC«. 4 '-X^j:.JVr7xX 
U>~2 ,2 -■^+lf:7Jl':tP:?'Pt:*y r>" 1 ,4 -- 
*xU>x^xU>i/^> ({b#5« (7 8) ) 

[0 10 2] 

[{tS 1 ] 

HC=C--^^C^^^— CSC-SiHa (78) 
CFa 

. 3 *-x^r-;l'7^r.w>-2 ,2--^+1^::'^^::^*P:/ 
20 Pt:y'/^>-l. 3 -:7ccxu>x^xu>t^^>>, 
4 ' - x^x;i/:7 X u> - 2 , 2 P :7'p 

r> " 1 ,4 -:7xxi/>X':J^xu> (y^;i/i^'^ 
» ({t^ (7 9) ) 
[0 10 33 
[fb8 2] 

HCSC-Q-C-Q— C=C-SiHa-CH» m 

30 , 3 •"-x^xji/:7:r.xix>-2 ,2-^4^-y':?;U:**P:/ 
pe!;^>- 1 ,3-x^*xu> (y^';l/^'^>) . 4 ' 
-x^x;b .7 axu>-~2 ,2 -•^+ l^-;'^l/:tP":^Pf 

i;^>~ 1 ,4~7:cXU>X5*^XU> (VjiXJU^/^ 
» (^1^5*: (8 0) ) 

[0 104] 

[{t8 3] 

CFa 

HC=C-Q-C-Q-C=C-SiHa-Q (BO) 

40 

. 3 ^-x^x;U:7:f.xu>-2 .2 — ^^^J^yjl^i^az/ 
Pt';7*>-1 .3-:?xxu>x^xu> (r^xx^u 
'>5>) . 4 '-x^x;l/>^ xxt/>- 2 ,2 --^+1?-:7 
;i/^p::/*pt:»; i.4--Vj:xU'>x^xp> 

u>-2 ,2-'^4^1fr';l/:^-p:/Pf»Jf'>'- 1 ,4-:7 
xxu>x5^xu> (fxjUt/^V) , 4'-x^x;l/ 

:7:f.xu>~2 .2 -^+l^^-fi/*p:/pfcr';7='> - 1 , 

4 Xl/>X^."U> (TVil'^^>) . 4 '-X 
50 ^'Xil/:7.^XU>-2 ,2 --^=^^1f7JU:tP^Pe»; 7* 



29 

>- 1 .4 - x::-U>x^r.u> 

a:/afc «;7=>- i ,4 - 7 x^u>x^x.u> (2 - 

[ 0 ] 0 5 ] *RfS«, b < ti^JK^-CSlS^ 

^^Ctifi^^^o SSrtk:lS5R©HC = C-R^-C 

iro?j«#ccKssr^4>©r«3^o^ sj£;^fS«rfSSos 10 
[0106] ^&p^\mmmmM^^i^>\mmsLr)Vdf 

LXkt. -^>-t2>, hJl'J->. 

nxh;i/A<D J: ^ ^c^^^ny vSja-**, N - ^ f n «; 

;^<Dmwj!^<D^x^-x;l'ix i; ;Mfc^ 1 mm o 
Hc^brO. 1-^2 Cm ^/c. ^SSKtc 

[0107] StE^msO 1 5 0 -C. J: i b < « 

2 5-^1 oo-c-r*^„ Sj6E;fj«!|$(c|iS5e$n-r\ 30 

- 1 0 0B$|S*5a^X?^So 

(1) . HK« (2) , -m. (3) (DiSOieo#-fll[ 
[0 1 08 J 

gr^^SE«5lfimW±iZi^. 0. 3mmHgcr>MrFrk:4c5 40 
tiT3 5 0-Cr3ll$rafa»flSLT5. C^z<omt^^^ 
l^^ ^iUfc. I 0 0 m I <Otf^ :^«^C!)rtgpK:fiaL« 

m ^ r ^Srt jmcD m ~ X :i ;u :7 3. ;u i7 > 3 , 
9g (3 0 mmo I) SLCf^S«il/-Ch-^l'X>4 0m 

5. o^^^Mty-^i^Txm^fc. 3o*cnB$ia. 4 
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30 

>2 0 0m I 4>t?Ji<yv--:5r«THi5"l^ I. 2 6rCDaW 
^iBrC*-2>?i<V (x^.-U>- 1 ,3 -7a.r-U>2y 

[0 10 9] GPC {y}mm'Jx:i'^h^-jy 
J^^^^ 0 X ^ U>^#omS¥:^^7'M«. 4 2 0 0 r 

*H-l*R(pptn,CDa,) 3.2(CSC-H). 4.3(-Silii), 4.8(S 
m), S.lCSiH). 7.2^8.1(Fh-H)o 

*'C-M«CPPm.CDa,) 78.4C-C-CH). g2.4(HC-CH)v 8 
7.6(Si-C=G-). 108.0C5i-CSC-), 122.5CPh). 128-- 13 
l(Ph). 136.2(Pti). 139.5(Ph)c 

"Si-fWR(ppm,CDCl,) ~59.7(~S1H3 )v -.60.0C-SiH2-P 
h). -63.8(>SiK-Fh). 

[01 1 0 ] TR (OTJ-*) 7020n). 784(5). 86 

0(01). 934(5). I063(w). 1151(w). 

1J600(W). 2182(s). 3084(m). 3312(w)o 

[0 111] >x^. c(ommrj:^''^mm^<'j^-<oim 
fc^ cornet. K m&^'^^:fhy) (or^i^ 

::fly^mM^^^^^ ^Td,CD586'CJ:0 feSnT4d 

[0 112] mm9i2 

mmtiyXZ. 2-b*X (4-x?-x;U:7.'c,-;l/) -^^^^ 
1f-7;U:i*a^Dt*»;ir>7. 0 4 (20 mmo 1) 
i7xx;l/*x'^>2. 1 6 g (2 Ommo I ) «:flHC\ 

3. 6 0 somm^j^mv^^'^r^v (x^--u>-i, 

4 - >'xxu>-2 ,2 ~^^^'y'7;u:tp:?'nfy'r> 
- 1 *,4 '-:7x^U>xi?^^p> (^xx;l.exy 

» ) ;&4f#en/Co iK^tt3 Q^-r^o^fc. gpc (y 

mM¥i^^>^M». 4 6 0 0 o/Co 
[0 1 13] TC^^W^ar^ffl^^. ^65.2%(lli&«t6 
5.8%) . *^3.3%(M^3.1%) r^^l. ?aj^fii». m 

^mommxmmm tj:<—wiyXK*^. 

"K-l*«(ppin.CDaO 3.2(C^C-H). 4.8(Si!t). 5.I(Si 
H)v 7.2'-8.1(Wv+0» '*C-WR(ppin,CIXri,) 63-^65 
(-C(CF,)-). 78.4(-C-CH)^ 82.4(-C-CH). 87.6(Si-C 
-C-). 108.0(S1-C^C-). 118.4(Cr3). 122.3(Ph). 12 
6.5(CF3), 128--136(Ph)« 
[0 1 14] 

''Si-M/R(ppn.CDaO ~59.9(-SiH2-Ph). -63.8(>SiH-P 
h). -70.2(>Si<). 

lR(arr*) ?165(s). 14S9(ro). 1254(s). 121 

l(s), 1174(s). mecm). 847(s)o 
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[0 1 I 5 1 *^k:, c(DWmu^^m^^^^')-7-oymi 5 
t4^TGA-DTAtcJ:0«lSL//c» ^MMm^^^^i 

h» C!)^^H»c|3K:*>tt-5Td,5 6 8-Cfc<tC«a 
6-4 2 3 10) ^^(iCr^^l^>l^tS i -H*S 
>x^^U» OTdsS 6 7"CfcJ:C;^f§^4 1 J: 10 

[0 116] mmm3 



JHFia¥9- 1 4327 1 
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jlirorf^^'V'fiy- I ,4 -:7xxu>x^xu> 
4. 6 3 g ( 1 Oiiimo 1 ) ^ffl 
l^. fl««RCJf«!««^l©SfiWllO^I^«iO. f6(D^» 
if^«K:UrJ^.^*5C^j:o/c. 1. 4 4 fir© 

>-2 ,2-^+lfr^ji':i-n:/at«;7=>- 1 ',4 '-7 
xxu>x?xu> (:7xxji.t/';u» ) 3&s»6n 
/to iR^«3 Z^-C^o/t, 
[0 1 17] 

rMJ^s-ti-^ci^cto. r^^-u>te-&. Si -HIS 



